INTRODUCTION
Raising cigarette taxes is one of the most effective tobacco control measures available to policymakers. 1 2 Regular, substantial price increases reduce tobacco consumption and related morbidity and mortality. 3 4 Beyond raising tax rates, there are other policy options available to regulate the prices of cigarettes, including banning price promotions and discounts, establishing a minimum retail price or a minimum tax rate, implementing minimum packaging sizes, banning the sale of individual cigarettes, and raising retail prices by at least the full amount of an excise tax increase. 5 6 The public health logic behind adopting such policies is to eliminate inexpensive tobacco products, so that particularly the young and the poor, the two most vulnerable groups when it comes to tobacco use, will be discouraged from purchasing cigarettes and will consequentially reduce their cigarette consumption or not initiate smoking. 6 In some cases, an additional intention of these laws is to protect retailers from manufacturers' pressure to lower prices at the expense of retailers' profits. 7 Recently, several European Union countries enacted minimum price laws (MPLs) for cigarettes to protect public health, but these policies were nullified in 2010 when the European Court of Justice ruled that Ireland's MPL was an anticompetitive practice, and subsequently struck it down. 8 On the other hand, there are cases (eg, in Ecuador) when the tobacco industry itself proposed the adoption of an MPL, which would have likely protected incumbent firms' market shares from potential competitors who could enter the market with cheaper products. 9 Malaysia adopted its own MPL in January 2010, setting the minimum retail price at 0.32 Ringgit (MYR; US$0.09) per cigarette, or MYR6.40 (US $1.88) per 20-stick pack. 10 The Malaysian Parliament passed the 2010 MPL in conjunction with a ban on selling cigarettes in packs of less than 20 sticks (so-called 'kiddie packs') and a ban on price promotions for tobacco products (eg, couponing and bulk purchase discounts). 10 In April 2011, the Parliament raised the minimum price further to MYR0.35 per cigarette, or MYR7.00 (US$2.31) per 20-stick pack. 11 The MPL applies only to machinemade cigarettes and does not apply to roll-your-own tobacco products. The objectives of the Malaysian MPL were twofold: (1) to address the affordability of cigarettes, especially to lower income persons and youths; and (2) to prevent the local tobacco industry from conducting price promotion (discounting) exercises. The Confederation of Malaysian Tobacco Manufacturers, representing the Malaysian subsidiaries of British American Tobacco, Philip Morris International and Japan Tobacco International, publicly supports the MPL's strong enforcement. 12 In 2013, 37.9% of men and 1.5% of women in Malaysia smoked cigarettes, figures that have not significantly changed since at least 1980.
13 A sizeable proportion of cigarettes consumed in Malaysia (greater than 15% of the market) are sourced from illicit channels and do not bear legal tax stamps (because Malaysian excise taxes have not been paid on the products) or warning labels on purchased packs. 14 15 Malaysia employs a mixed tobacco excise tax system consisting of an ad-valorem component (equal to 25% of the tax-inclusive price) that remained unchanged over the course of the study period, and a specific component. The specific tax's share of the retail price was almost triple the ad-valorem tax's share of the retail price of premium cigarettes in 2013 (43% vs 14%), which means that the specific component was the dominant factor responsible for price changes in the Malaysia market, especially in the later years of our study period. 16 The adoption of the MPL occurred in the midst of a series of specific excise tax increases between 2005 and 2010 that more than doubled the nominal specific tax on cigarettes. [16] [17] [18] As a function of price and income, cigarettes became more affordable in Malaysia between 1990 and 2006, but the aforementioned series of excise tax increases kept cigarette affordability at a consistent level, while incomes in the country grew between 2006 and 2012. [19] [20] [21] To aid visualisation, figure 1 plots policy changes over the course of the study period.
No prior study has tried to examine how the MPL has affected the Malaysian cigarette market. In this article, we examine the prices that smokers paid for their licit and illicit brand cigarettes before and after the MPL came into effect.
DATA AND METHODS
We used data from the first five waves of the International Tobacco Control (ITC) Project's Surveys in Malaysia, which were conducted between January 2005 and March 2012 (individual survey duration periods are also plotted in figure 1 ). The surveys collected information from a nationally representative longitudinal sample, which added replacement respondents for those lost to follow-up, of current and former adult smokers from 7 of 14 Malaysian states (13 states plus 1 Federal Territory). Interviews were conducted both face-to-face (waves 1 through 3) and over the telephone (waves 2 through 5). The survey methods are described in greater detail by Yong et al 22 and the ITC Project. 23 24 We used information about a survey respondent's last cigarette purchase, including the price paid (in local currency), packaging (cartons, packs or single sticks), quantity (number of sticks per purchase) and brand in order to standardise purchases in different quantities to be equivalent to the price paid for a standard pack of 20 cigarettes. We excluded former smokers from our sample because those persons' last cigarette purchase would not have occurred in the near past. Local currency units are used to report both the nominal and real prices (indexed for inflation on a monthly basis to January 2011). 25 Illicit cigarettes are substantially less expensive than licit cigarettes because excise taxes are not paid on the product, and in recognition of this prominent determinant of cigarette purchase price, we classified cigarette brands as either licit or illicit based on whether a brand was known to be sold primarily through illegal channels, as reported in the scientific literature and the industry's data. 26 27 Our study examines whether the MPL changed consumers' decisions on prices paid in the Malaysian cigarette market. We measure rates of violation of the inflation-adjusted 2011 MPL of MYR7.00 by cigarette retailers (ie, the party tasked with establishing the final price at which a cigarette is sold) through an examination of the self-reported purchase prices of smokers. Changes in the mean prices and MPL violation rates of both licit and illicit cigarettes, as well as the proportion of illicit cigarette purchases are studied over time, paying particular attention to changes between wave 4 ( July 2009-November 2009) and wave 5 (May 2011-March 2012), which attempts to capture the short-term impact of both the MYR6.40 and MYR7.00 MPL. We cannot disentangle the effect of the higher, second MPL from the first because we do not have data from the period when the first MPL was in effect, but before the second MPL was implemented. Adjusted Wald tests were used to evaluate changes in mean prices, while comparisons of proportions tests evaluated changes in violation rates with the inflation-adjusted 2011 minimum price level from one survey wave to the next. Consumption weights were created as the ratio of the number of cigarettes consumed daily by a survey respondent to the total daily cigarette consumption of the entire sample in each wave, and employed in our analyses in order to take into account brand choice and consumption patterns of consumers. 28 Separate mean prices, MPL violation rates and proportions of illicit cigarette purchases were calculated for each brand group and packaging type for each survey wave.
After eliminating observations that contained missing values or recorded purchases of cartons (which contained an indeterminate number of cigarettes), the sample used in the analysis contained 7520 observations on purchases of 7205 single packs and 315 single cigarette sticks over an 86-month period. Among these observed purchases, 6314 (84%) were for licit brands and 1206 (16%) were for illicit brands. Breakdowns of the observations in each survey wave by brand group and packaging type are reported in table 1. Data management and statistical analysis were performed using STATA V.11.2. 29 
RESULTS
Cigarette purchases in violation of the inflation-adjusted 2011 minimum MYR7.00 per 20-stick pack price is reported for all survey waves by packaging type and brand group in table 2. In wave 4, 3.9% of licit cigarette purchases by ITC Malaysia Survey respondents were for less than the inflation-adjusted minimum price, a figure that decreased significantly to 1.8% of purchases after the MPL went into effect in wave 5 (54.1% fewer purchases in violation, p=0.002). In fact, the proportion of licit cigarettes that violated the inflation-adjusted MYR7.00 MPL declined in each subsequent survey wave (except from wave 2 to 3), decreasing from 18.8% in violation in wave 1 to the aforementioned 1.8% in wave 5. When the MPL came into effect, just 1.8% of packs and 0.4% of single sticks among licit brands were in violation of the MPL. As one might expect, since the strategy of many illicit brands is selling at a price below licit brands (see web table 1), violation of the MPL was very high among illicit purchases, and prices stayed flat as the MPL went into effect in wave 5 (wave 4 89.8%, wave 5 91.9%; 2.3% more purchases in violation, p=0.496). Further, violation of the MPL among all cigarette purchases in Malaysia did not significantly change (wave 4 15.4%, wave 5 16.7%; 8.4% more purchases in violation, p=0.418) between waves 4 and 5. It should be noted that the proportion of illicit cigarettes had remained fairly constant from waves 1 to 3 before decreasing significantly (p<0.001) between waves 3 and 4. The lack of a decrease in violations of the MPL is at least partially attributable to a 19.0% increase in the proportion of illicit purchases in our sample, from 13.4% in wave 4 to 16.5% in wave 5 (reported in table 1, p=0.041).
Mean nominal and real prices for standardised 20-stick packs of licit and illicit cigarettes by packaging type for each survey wave are reported in web table 1, while real prices are plotted in relation to the inflation-adjusted MYR7.00 MPL in figure 2 . The mean real price of all licit cigarette purchases increased from MYR9.40 in wave 4 to MYR9.55 in wave 5, a statistically significant increase ( p=0.006). The mean inflation-adjusted price for licit cigarettes was MYR7.42 in wave 1 (2005), a figure well above the 2011 MYR7.00 MPL, an indicator of why so many licit cigarettes were compliant with the MPL both before and after its implementation. This finding contrasts with the mean real purchase price of illicit cigarettes, which did not significantly change from a recorded MYR4.57 in wave 4 to MYR4.23 in wave 5 ( p=0.134).
When stratified by packaging type, the changes between waves 4 and 5 in rates of violation of the MPL as well as mean nominal and real prices are not materially different from the changes for all purchases in each brand type (tables 1 and 2, and web table 1). This result is most likely attributable to the much larger number of pack purchases outweighing the effects of single stick purchases in the study sample. Cigarettes sold as single sticks were equally likely to be an illicit brand as cigarettes sold by the pack (all p>0.05). We performed similar comparisons of proportions and means tests for each study wave and its immediate precedent; the results are reported in tables 1 and 2, and web table 1. In almost all waves and brand groups, i for every measure of real and nominal price, and rate of violation of the minimum price level, cigarettes sold as single sticks were significantly more expensive and more likely to comply with the MPL than cigarettes sold by the pack.
DISCUSSION
We found that almost all licit cigarettes in Malaysia were purchased for an amount greater than the minimum price both before and after the MPL was passed. On the other hand, the overwhelming majority of illicit cigarettes were sold below the minimum price both before and after the MPL was passed. The evidence from the ITC Survey indicates that the MPL in Malaysia probably did not have a substantial impact on the prices of cigarettes. Prices of licit cigarettes rose in line with excise tax increases between waves 4 and 5, that is, during the time when the MPL was adopted, while illicit cigarette prices remained flat. We hypothesise that any observed licit cigarette price increases were at least in part attributable to specific excise tax increases and not due to the MPL, given that most licit cigarettes were above the minimum price before the policy went into effect. Our study cannot directly address this hypothesis, and we believe that further research should be conducted.
The Malaysian MPL legislation has some features that can potentially contribute to positive public health outcomes, including nominal minimum price increases over time, which help to protect against inflation. 10 The MPL, 'kiddie pack' ban and price promotion ban all aimed to raise the price of entry to the cigarette market, thereby reducing consumption among the most vulnerable populations. An MPL orders a private company to increase its margin on each sale of its least expensive products, with the higher profits resulting from the retail price increase being yielded to the tobacco industry. Any further MPLs that do not increase the retail prices of the majority of cigarettes will serve only to protect the market share of incumbent manufacturers. An MPL that is set below the offering price of incumbent manufacturers should have no effect on prices and cigarette consumption, unless a competitor seeks to undercut the rest of the market on price.
If MPLs are to improve public health, they must result in a price increase among all packaging and brand types, particularly among the least expensive brands in a market. This was not observed in the present study of the Malaysian MPL, but other versions of MPLs that are set at levels that are higher than existent economy brands could begin to achieve this objective. As an alternative to using an MPL, continuously increasing uniform specific excise taxes at a pace above that of inflation and income growth is still the most effective method to raise the prices of the least expensive cigarettes on the market. 19 30 Substantially raising specific excise taxes is a proven strategy to raise the prices of all cigarettes, and in doing so, raise revenue for the government.
The effectiveness of the Malaysian MPL is intrinsically tied to the availability of cheap illicit cigarettes. Many smokers in our sample reported purchasing illicit cigarette brands at prices far below the statutory minimum level. More than half of the illicit cigarette purchases observed in the ITC Survey data were for kreteks produced in Indonesia, most notably the Gudang Garam brand. These kreteks are reported to be smuggled across the long land and sea borders that Malaysia shares with Indonesia, a country with very low tobacco taxes and few strong tobacco control laws. 26 27 31 The enforcement of the MPL falls to the Malaysia Ministry of Health, which is conducting periodic retailer compliance checks under the codename Ops Basuh (in English, Operation Wash Out). 32 Newspaper articles occasionally write about hundreds of vendors being caught selling cigarettes for less than the minimum price, but (in the knowledge of the authors) journalists have not engaged in a systematic analysis of whether these enforcement measures have made retailers less likely to violate the MPL. 33 The Malaysian MPL will not be fully functional until there are substantially fewer illicit cigarettes being sold in the country, something the Malaysian government could do by implementing the policies called for in the Protocol to Eliminate Illicit Trade in Tobacco Products of the WHO FCTC.
LIMITATIONS
This analysis could not separate the effect of the MPL from the effects of an excise tax increase and the bans on 'kiddie' packs and price promotions because all these policies went into effect between waves 4 and 5. We do not possess the ideal data to observe the difference in prices offered to consumers in the period between the last tax increase in October 2010 and after the MYR7.00 MPL came into effect in April 2011. Having this ideal data would have allowed us to definitively rule out the possibility that the MPL increased prices. Nevertheless, our data indicate that any discovered effect would certainly be small. We also could not evaluate separately the impact of establishing the minimum price from raising the minimum price level, since both of these events occurred between waves 4 and 5. Further, we cannot directly observe how the tobacco industry, retailers or distributors responded to the MPL or tax increases because our data describe the behaviour of consumers alone. Further, because we rely on consumers to self-report their purchase prices, our data are subject to recall bias, rounding and other accidental misrepresentations of consumerreported purchase prices. Still, on the whole self-reported prices are known to be a valid measure of the actual prices that smokers face in the retail environment. 34 We used a single characteristic, brand, to determine whether a cigarette was illicit, leading to a possible underestimation of the total number of illicit cigarette purchases than would have been found if we included multiple indicators of an illicit purchase, including vendor type and the presence of a legitimate tax stamp on a smoker's cigarette pack. Even taking into account these shortcomings, the data presented here indicate that the impact of the MPL on cigarette prices in Malaysia has been minimal. 
CONCLUSIONS
This evaluation of the Malaysian MPL can inform policymaking in Malaysia and other jurisdictions that are considering adopting or improving their use of a cigarette MPL. The continued availability of cheap, illicit cigarette brands in the Malaysian market is undermining the goals of the MPL. Because the proportion of illicit cigarettes purchased rose by 19.0% as the MPL came into effect, the Malaysian MPL was unable to decrease access to cheap cigarettes as stakeholders might have intended. More importantly, we found evidence that the Malaysian minimum price level appears to have been set too low to noticeably affect the prices of licit cigarette brands. Setting the minimum price level much higher than has been done in the past would be more likely to raise market prices and have a positive impact on public health, as would the continued use of the proven policy of increasing uniform specific tobacco excise taxes in order to reliably increase tobacco product prices, and decrease tobacco consumption, disease and death.
What this paper adds ▸ Minimum price laws for cigarettes have been proposed to be potential non-tax policies that can raise cigarette prices and benefit public health. ▸ No prior study has examined the impact of Malaysia's minimum price law on the prices smokers paid for their cigarettes. ▸ The Malaysian minimum price law appears to have had only a minimal impact on cigarette prices because it was undermined by the presence of cheap illicit cigarettes and a minimum price level that was set too low to raise the prices of licit cigarettes.
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